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While	new	plastic	BSF	designs	have	come	on	the	market,	the	traditional	BSF	is	essentially	a	square	concrete	holding	tank	about	1	meter	tall	and	300	cm	wide	(See	Figure	2.2).	Concrete	BSFs	are	ideally	prepared	at	a	facility	that	has	access	to	the	basic	raw	resources	and	parts,	but	is	close	enough	to	the	installation	site	due	to	their	weight	of	approximately	80-100	kg.	They	are	produced	in	steel	molds	that	cost	between	$250-	$900	each	(depending	on	the	local	market),	and	each	mold	can	produce	1-2	filters	per	day	at	total	cost	of	$12-$40	each	(Clasen,	2009).	In	Cambodia,	this	cost	has	been	estimated	to	be	$15.50	on	average	(Liang,	Sobsey,	&	Stauber,	2010).	At	the	installation	site,	the	BSF	is	filled	with	layers	of	specially	prepared	sand	and	gravel.	The	sand	removes	pathogens and suspended solids from contaminated 










































































































	samples	for	selected	parameters	(MIME,	2004).		Parameter	 Mode	of	preservation	 Holding	time	min/max	 Minimum	Sample	(ml)	 Method	of	Analysis	Coliforms		 Refrigerate	 6	h	 100	 Membrane	filtration		Turbidity	 Store	in	dark;	refrigerate	 24	h/48	h		 n/a	 Nephelometer		Arsenic	 Refrigerate	 28	days	 100	 Atomic	Fluorescence	Spectrophotometer	Iron	 Refrigerate	 6	months	 100	 Atomic	Absorption	Spectrophotometer		Total	Dissolved	Solids	 Refrigerate	 28	days	 100	 Gravimetric	meter	













































































Platform dimensions: Height = 1.5 m; top = 1.3 m x 1.3 m; bottom = 






















































































































Item	 Unit	cost	 Qty	 Total	
1500	L	tank	(w/	lid	&	caps)	 225	 2	 450	
700	L	tank	(w/	lid	&	caps)	 125	 1	 125	
Storage	tank	stand	 135	 1	 135	
PVC	pipes,	fittings,	connectors	 		 		 50	
Small	tools,	tape,	glue,	misc.	 		 		 20	
Crushed	rock-	25kg	bags	 10	 15	 150	








The	principal	investigator	contacted	Dr.	Kenneth	Severin,	the	director	of	the	Advanced	Instrumentation	Laboratory	at	the	Department	of	Geosciences	at	the	University	of	Alaska	Fairbanks	(UAF).	As	a	potential	undergraduate	project,	Dr.	Severin	has	agreed	to	analyze	sand	samples	from	Samaritan’s	Purse	to	answer	the	following	questions:	1. Characterize	the	composition	of	the	sand	(based	on	the	tools/time/costs),		2. Develop	some	tools	or	guidance	that	can	be	used	by	laymen	in	sand	selection.		Answering	question	2	could	be	valuable	because	in	Cambodia,	for	example,	there	are	five	different	crushed	rock	sand	sources,	and	it	is	unclear	which	is	the	best	to	use	(R.	Cantwell,	personal	communication,	November	21,	2015).		 Dr.	Severin	received	crushed	rock	samples	from	Dr.	Cantwell	on	January	11,	2016,	and	has	agreed	to	perform	the	following	analysis:	1. Bulk	elemental	analysis	by	X-ray	fluorescence	2. Estimation	of	proportion	of	grains	by	each	mineral	type	This	was	another	unplanned	outcome	of	this	Practicum	Project,	and	hopefully	it	will	be	valuable	towards	furthering	the	field	of	research	in	biosand	filtration.	As	Dr.	Cantwell	(personal	communication,	November	21,	2015)	notes:	“There	have	been	about	500,000	BSFs	installed	to	date	around	the	world.	If	we	collected	sand	samples	from	the	largest	8-10	implementers,	we	could	characterize	the	sand	in	more	than	70%	of	these	filters.	That	would	be	useful	information	for	implementers	and	future	researchers.”	
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Chapter	6	Discussion	













	 This	large	BSF	is	designed	with	a	700-liter	filter	tank.	This	tank	was	already	sitting	unused	at	the	TF	worksite,	meaning	it	was	immediately	available	and	free.	However,	700-liter	tanks	are	less	common	than	the	widely	available	500,	1000	and	1500	liter	tanks	in	local	Siem	Reap	shops.	These	sizes	of	tanks	are	what	Samaritan’s	Purse	uses	in	their	community-scale	BSF	design.	Near	the	end	of	the	project,	it	was	difficult	to	source	700-liter	tanks,	although	a	supplier	was	eventually	found.	For	the	future,	it	may	be	easier	to	design	a	system	using	a	1000-liter	filter	tank,	although	that	would	mean	a	re-design	of	the	system.		 The	strengths	of	this	project	included	the	fact	that	Trailblazer	staff	was	closely	involved	in	the	construction	and	testing	of	the	large	BSF.	This	resulted	in	training	that	will	benefit	future	installations.	The	collaboration	with	Samaritan’s	Purse	was	another	strength,	for	the	knowledge	sharing	and	exchange	of	ideas.	Likewise,	the	close	collaboration	between	Dr.	Cantwell,	CAWST	technical	advisor	Derek	Baker,	and	the	principal	investigator	gives	confidence	that	the	final	product	is	a	solid	design.	In	fact,	the	preliminary	design	in	this	project	was	shown	to	be	very	similar	to	Samaritan’s	Purse	community-scale	BSF	design	after	the	designs	were	initially	shared.	This	was	encouraging	to	the	principal	investigator	that	the	scientific	principles	and	calculations	behind	the	original	design	were	sound.	All	subsequent	collaboration	and	knowledge	sharing	was	beneficial	to	all	involved	partners.		 	
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Client: Trailblazer Foundation Water Source: NA
Date Received: 5-Nov-15 Province: Siem Reap
Collection Date: 5-Nov-15 District: NA
# of samples: 2 Commune: NA
Preservation: ice, acid Village: NA
Sample ID: TB BSF
Parameter Results Units Method Date Analyzed DL CDWQS
Manganese 0.05 mg/L AAS 6-Nov-2015 0.05 0.10
Arsenic <DL ppb AFS 16-Nov-2015 1.6 50
Iron 1.13 mg/L Colorimetric 6-Nov-2015 - 0.30
Fluoride <DL mg/L IC 10-Nov-2015 0.35 1.5
Nitrate <DL mg/L IC 10-Nov-2015 0.13 50
Nitrite <DL mg/L IC 10-Nov-2015 0.15 3
Chloride 2.50 mg/L IC 10-Nov-2015 0.18 250
Sulfate 1.59 mg/L IC 10-Nov-2015 0.11 250
Phosphate <DL mg/L IC 10-Nov-2015 0.62 -
Turbidity 27.6 NTU Meter 5-Nov-2015 - 5
pH 9.1 pH units Meter 5-Nov-2015 - 6.5 - 8.5
Conductivity 50 µS/cm Meter 5-Nov-2015 - 1500
Total Hardness 36 mg/L CaCO3 Titration 5-Nov-2015 - 300
E. Coli 170 cfu/100 mL MF 5-Nov-2015 - 0
Total Coliforms TNTC cfu/100 mL MF 5-Nov-2015 - 0
CDWQS = Cambodian Drinking Water Quality Standards (2004)
Exceeds Cambodian Drinking Water Quality Standard
DL = Detection Limit
TNTC : Too Numerous To Count
Note:  TNTC > 300 Colonies




Address: #50A,  Royal  Brick Road,  Preak Thum Village,  Sangkat Kbal Koh,  Khan Chbar Ampov,  Phnom Penh,  Cambodia











	1	 11/1/15	 11/2/15	 11/3/15	 11/4/15	 11/5/15	 11/6/15	 11/7/15	
		 		 		 		 		 Water	 1000L	 Water	 1000L	 Water	 1000L	 Water	 0	 Water	 1000L	
		 		 		 		 		 Time	 11am	 Time	 8:30am	 Time	 8am	 Time	 		 Time	 11am	
		 		 		 		 		 Flow	 		 Flow	 1.47	 Flow	 		 Flow	 		 Flow	 		
		 		 		 		 		 		 		 15	cm	head	 TEST	#1	 		 		 		 		 		
2	 11/8/15	 11/9/15	 11/10/15	 11/11/15	 11/12/15	 11/13/15	 11/14/15	
		 Water	 0	 Water	 500L	 Water	 1000L	 Water	 400L	 Water	 0	 Water	 1000L	 Water	 500L	
		 Time	 		 Time	 9am	 Time	 		 Time	 8am	 Time	 		 Time	 9am	 Time	 11am	
		 Flow	 		 Flow	 		 Flow	 		 Flow	 		 Flow	 		 Flow*	 1.0	 Flow	 		
		 		 		 		 		 		 		 TEST	2	 		 		 		 *15	cm	head	 		 		
3	 11/15/15	 11/16/15	 11/17/15	 11/18/15	 11/19/15	 11/20/15	 11/21/15	
		 Water	 1000L	 Water	 400L	 Water	 800L	 Water	 700L	 Water	 1000L	 Water	 1500	 Water	 0	
		 Time	 2pm	 Time	 9am	 Time	 3pm	 Time	 		 Time	 		 Time	 9am/1	 Time	 		
		 Flow	 		 Flow	 		 Flow	 		 Flow	 1.2	 Flow	 1.36	 Flow	 		 Flow	 		
		 		 		 		 		 		 		 19	cm	head	 TEST	#3	 		 		 		 		 		
4	 11/22/15	 11/23/15	 11/24/15	 11/25/15	 11/26/15	 11/27/15	 11/28/15	
		 Water	 0	 Water	 1000L	 Water	 1000L	 Water	 1000L	 Water	 1000L	 Water	 500L	 Water	 0	
		 Time	 		 Time	 9am	 Time	 8am	 Time	 		 Time	 		 Time	 		 Time	 		
		 Flow	 		 Flow	 		 Flow	 		 Flow	 		 Flow	 1.67*	 Flow	 		 Flow	 		
		 		 		 		 		 		 		 		 		
20	cm	constant	
head	 		 		 		 		
5	 11/29/15	 11/30/15	 12/1/15	 12/2/15	 12/3/15	 12/4/15	 12/5/15	
		 Water	 0	 Water	 1000L	 Water	 1000L	 Water	 300L	 Water	 500L	 Water	 0	 Water	 500L	
		 Time	 		 Time	 830am	 Time	 830am	 Time	 		 Time	 9am	 Time	 		 Time	 9am	
		 Flow	 		 Flow	 		 Flow	 		 Flow	 0.35	 Flow	 		 Flow	 		 Flow	 		
		 		 		 		 		 		 		 		 		 TEST	#4	 		 		 		 		 		
	 86	
6	 12/6/15	 12/7/15	 12/8/15	 12/9/15	 12/10/15	 12/11/15	 		 		
		 Water	 1000L	 Water	 500L	 Water	 500L	 Water	 500L	 Water	 		 		 		 		 		
		 Time	 9am	 Time	 		 Time	 		 Time	 		 Time	 		 		 		 		 		
		 Flow	 		 Flow	 		 Flow	 		 Flow	 0.7	 Flow	 1.5	 		 		 		 		
		 		 		 		 		 		 		 		 		 TEST	#5	 		 		 		 		 				
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The 3-tank large biosand filter in this desing uses a 700-liter BSF tank. The target output of this tank 
is 1.8 liters per minute, or 108 liters per hour. If run 12 hours per day, this BSF will 1,300 liters per day 
of filtered water.
Important considerations
The tank can operate continuously, and it can also pause between fillings. However, pause periods 
should not exceed 48 hours.
The filter is designed to operate under a continuous filration rate of 0.2 m3/m2/hour. For this 
design, that is a continous (maximum) flow rate of 1.8 liters/min. This flow rate is for this design 
only. The use of a different sized BSF tank or sand layers will require different calculations, and a 
different flow rate.
The filter is fed by gravity from a 1500-liter elevated storage tank. This tank will need to be filled 
using a gas-powered or human-powered pump. 
After installation, it is important that the BSF tank is allowed to mature for 2-3 weeks while water 
flows through it before the users drink the water. This allows the biolayer to properly mature so that 
it can properly purify the water.
The biolayer will need to be cleaned regularly as it becomes clogged. This is important for proper 
function.
The details of who maintains the filter, or operates the pump, or distributes the water needs to be 
decided by the communities, and is beyong the scope of this construction manual. 
Disclaimer
This is only a guide for construction. This manual does not guarantee that the biosand filter will produce 
water for safe human consumption. It is the duty of the implementing organization to test water samples 












Platform dimensions: Height = 1.5 m; top = 1.3 m x 1.3 m; bottom = 
1.5 m x 1.5 m 
2.1 Water tank overview
This 700L Biosand Filter system is a 3 tank system comprised of 3 major tanks:
 1) 1500-liter horizontal “dirty water” storage tank
 2) 700-liter vertical biosand filter tank
 3) 1000-liter horizontal clean water storage tank
All tanks should be non-toxic, heat insulated, impact resistant, food-grade  polyethylene 





2.2 BSF Water tank
All calculations, materials and measure-
ments for this design are based on using 
a standard 700-liter PVC water tank 
with the following dimensions, so it is 
very important that only this type of tank 
is used. The use of a tank with different 
volumen or dimensions (height and 
diameter) will require a completely 
different construction manual.
The most important dimensions are:
1. Height of widest points (see diagram 1) 
 = 1.35 meters
2.  Diameter = 0.85 meter 
3.  Outlet hole:
 Diameter: 25 mm
 Location: 7 cm from bottom tank  
                    (measuring to center of hole)
Diagram 2. 700L PVC water tank
Diagram 3. Outlet hole at bottom
If the tank does not come with an outlet hole at the bottom, this will need be drilled in before
construction. The size of the tank lid at the top is not important, but it should be large enough to pour 




2.3 Clean water tank
The clean water tank should have a 25 mm 
threaded inlet hole near the top of the tank. 
This hole needs to be 102 cm from the 
bottom of the tank.
If the tank does not have an inlet hole, one 
can be drilled as needed.
102 cm inlet 
hole height
2.4 Storage tank
The 1500-liter storage tank is placed on an elevated 
platform to allow for gravity feeding into the BSF 
tank. The tank needs to have a lid at the top and an 
outlet hole at a bottom corner of the tank. 
2.5 Storage tank platform
The storage tank platform should be 
constructed out of lightweight galvanized 
steel or aluminum. It needs to be strong 
enought to hold a full tank weighing approx-
imately 1550 kg. The platform is a cube 
design with the following specifications:
1.  Square base that is 1.5 m 
on each side
2.  Square top that is 1.5 m 
on each side
3.  Support cross-beams on 
the top to support the tank
4.  Crossbeams on each side 
for additional support









The sand level is at  97 cm from the botton of the tank 
(77 cm sand + 20 cm gravel). The cleaning valve will be 
put at the top of the sand level.
Measure from the ground and up 97 cm. Make a mark. 










Drill float valve hole.
1) Determine the height 
of the float valve hole. 
This is determined by all 
of the measurements in 
the diagram on the right. 
All of these add up to 
129 cm.
Measure 129 cm from 
bottom of tank. Make a 
mark. Drill an 18 mm 
hole so that the bottom 
of the hole is at the 
mark.




5 cm standing 





Drill cleaning valve hole.
The cleaning valve will be at the top of the sand level. This valve is used for cleaning the biolayer. It will 
drain the dirty water after swirling. 
The instructions in section 3 will describe all of the things that can be done to prepare the tanks. 








3.2 Preparing the float valve
Once the float valve hole has been drilled, the float valve can be put into an empty tank for testing.
First, the splash guard must be constructed.
Instructions:
1. Find an empty regular small plastic 
oil can. Wash it very well with soap.
2. Using a box cutter (razor), cut out the 
splash guard piece like this:
3. Drill an 18 mm hole. This will go onto the 
float valve inlet.
4. Drill 15-20 holes into bottom of splash 
guard to allow water to flow through.
Drill float valve hole here.
5. Before taking to the installation site, 





3.3 Preparing the drainage tube
 
Before going the the field, the drainage pipe can be constructed.
Diagram of drainage pipe to be put at bottom of tank:





2 cm pipe (outlet)
Tank
outline
3. Drill Twelve 3.5mm holes in each section at 
5 and 7 o’ clock on the bottom of each pipe.
Instructions:
1.   Cut 7 pieces of 20 mm PVC pipe to 20 cm long each.
2.   For the outlet pipe connector, use one T-connector and 2 
smaller pieces of PVC. Fit the PVC pieces into the T-connector and 
then measure so that the whole piece is 20 cm.
20 cm
4. Glue the PVC pieces and elbows together so that the octagon is in 2 pieces. During installation, 





Bring all tools, materials and supplies listed in section 2.
1. Put metal platform on a flat 
surface. Put the storage tank on 
the platform.
2. Put the BSF tank right next to 
the platform, so that the float 
valve hole is closest to the storage 
tank.
3. Place the clean water tank on a 
flat surface on the other side of 
the BSF tank.








Float valve hole Tank outlet
4.1 Drainage pipe installation
Female adapter 
(20 mm)
Male elbow adapter 
(20 mm)
1.  Place the two pieces of the octagon pipe onto the bottom of the tank. A small person may need to 
crawl into the tank to install this drainage pipe. Connect the two pieces together, with the T-connector 
facing the outlet hole. Make sure the small drainage holes in the pipes are facing towards the bottom 
of the tank.
2.  On the outside of the tank, screw a male elbow adapter into the outlet hole near the bottom of the 
tank.
3. On the inside of the tank, screw the female adapter into the male adapter. Use a smale piece of PVC 
to connect the female adapter to the T-connector .
Small piece of 
PVC
T-connector Inserting the half of the octogan drainage 






4.2 Connecting the BSF tank outlet to the clean water tank
The outlet spout from the BSF tank delivers the filtered water 
from the bottom of the BSF tank to the clean water tank. The 
height of the BSF outlet spout determines the standing water 
level in the tank (see Diagram 1). For this 700-liter tank, the 
height of the spout is 102 cm from the ground. This is mea-
sured from the ground to the bottom of the spout where it 
crosses to the clean water tank.
Instructions (also refer to Diagram 1)
1. Put a piece of 100-cm long 20 mm PVC into the male elbow 
at the bottom of the BSF tank (which was installed when the 
drainage tube was put in). Place a T-connector at the top of 
that PVC piece. 
2. From the ground, measure up to the bottom of the T-con-
necter pipe (the piece going away from the tank). If this is 
longer than 102 cm, cut the PVC pipe so that it is 102 cm.
3. Screw a male elbow adapter into the clean water tank. Cut a 
piece of 20-mm PVC to connect the clean water tank to the 





3. AIR VENT: Using 2 pieces of PVC 
and two elbow connectors, put an 
air vent on top of the T-connector. 
The air vent outlet should be 125 
cm above the ground (it can be a 
few cm higher). Cut the PVC 
pieces to get this height.
4. Place a small piece of cloth in 
the air vent to prevent insects and 
dirt from getting into the pipe. 
To the BSF tank
Clean water tank
IMPORTANT: The inlet to the clean water tank must 
be at the same height as the T-connector. The PVC 
should run straight across. The clean water tank may 





5.1 Adding small gravel
On the outside of the tank, measure from the ground up 20 cm and make a line with a marker on 
the outside of the tank. Dump bags of small gravel into the tank until it reaches this line. This will 
take approximatley 110 liters of small gravel.
5.2 Adding sand
1. First, fill the BSF tank about halfway full with water. Dump 25 kg bags of sand into the tank 
one at a time to the level of the drainage valve (97 cm).
2. Add water to fill the tank a few centimeters above the sand level. Use a hollow steel pipe
and plunge into the sand to free trapped air bubbles and ensure full saturation of the sand.
3. If needed, add a little more sand to bring the level of sand to the bottom of the drainage 
valve (97 cm).
Place a 20 mm 
female 
adapater on 
the inside of 
the cleaning 
valve hole
Screw the male adapter on the outside of the tank 
into the female adapter. Use a rubber gasket on 
the outside to seal the hole and prevent leaks.
Rubber gasket 
Connect male adapater 
to ball valve with a 
small piece of PVC. Glue 
pieces together.
4.3 Installing the cleaning valve
Tank wall
Close the ball valve before 
adding the media.
4. Use the drainage valve to drain out the water to the 
sand level.
5. Use the “sand leveling tool” (see photo on right) to 















1. Screw a male adapter into the outlet hole at the bottom corner of the 1500-liter storage tank. (The 
tank should already be placed on the platform). Use the PVC parts below to make the connector for 
the PE tubing. Glue the pieces together. Connect 2 meters of PVC tubing to the male barb adapter at 







PE tubing (from storage tank)
2. On the BSF tank, place the float 
valve on the inside of the tank. Place 
a rubber gasket between the float 
valve and the splash guard (see 
photo on the right). On the outside 
of the tank, put a gasket on the 
threaded valve inlet, and use a 
wrench to tighten the nut so that 
the float valve stays in place.
3. Screw a female adapter (20 mm) into 
the float valve inlet. Use pieces of PVC, 
elbows, and reducers as needed to 
connect the PE tubing from the storage 
tank to the BSF tank. Before connecting, 
put a small piece of mesh wire into the 
PE tubing (to prevent large particles 
from going into the float valve). Cut the 
PE tubing to the proper size so that it is 
as straight as possible. Use a hose 









8. Testing the float valve
1. With the ball valve on the storage tank in the off position, fill the storage tank using a water pump. 
2. Mark a line on the outside of the tank 20 cm above the sand level. This is the constant head level 
(see Diagram 1).  You can use the bottom of the drainage valve as a guide. This should be about 117 
cm above the ground. 
3. Turn the ball valve on, and let the water flow in until the float valve stops the flow. This should reach 
the 20 cm line that you marked on the tank. If this level is ABOVE or BELOW the 20 cm mark, bend the 
arm on the float valve so that it achieves this level.
4. Check the float valve for proper flow and that it is aligned 
properly on the inside of the tank.
5. Disconnect the  PVC pipe going to the clean water tank from 
the T-connector. Let the water flow out (see picture on right). 
8.1 Testing flow
1. Using a 1-liter bottle, test how fast water flows out of the BSF 
tank. The goal should be 2.25 liters/min, which is 25% above the 
target flow of 1.8 liters/min. During the maturation of the tank, 
the flow will slow down.
2. If the flow is TOO FAST or TOO SLOW, bend the float valve arm 
to achieve 2.25 liters/min.
3. Let the flow continue for three full storage water tank loads 
(1500L each) while letting water drain to side.
4. IMPORTANT: It will take 2-3 weeks for the biolayer to mature. 
During this time the water should flow every day, but the user 
should not drink the water.
5. When this is complete, hook the BSF outlet back to the clean 





7. Connecting the faucet to the clean water tank
Clean water tank
Hose clamp
1. Screw a male adapter into outlet at the bottom 
corner of the clean water tank. Use short pieces of 
PVC to connect the ball valve and the PE tube. The PE 






1. As water flows through the system, check for any leaks. Go back and check the pipe 
tape and use PVC glue any leaky pipes.
2. Check that the user has a method of filling the storage. Check the compatability of the 
user’s pump system to fill the storage tank properly.
3. Check to make sure there are no other holes or openings in the system in which 
insects or small animals can crawl into the tanks.
4. Make sure that all of the tanks are secure and not able to tip over.
5. Make sure that there is a safe way for the user to climb onto the platform to fill the 
storage tank. If there is not, add a small ladder or other piece of equipment.
6. Make sure the user has tools to make small repairs: a screwdriver (for hose clamps), 
and a crescent wrench (for PVC fittings and nuts).
7. Ensure that there is a regular maintenance schedule and that the user can easily 
contact Trailblazer staff in case of problems.
10. User instructions
1. Instruct the user on how to turn off/on the ball valve for the storage tank. The valve 
should be off during storage tank filling, and left on during BSF flow.
2. Instruct the user to check the flow through the float valve. If it is clogged, the user 
should understand methods of cleaning the float valve.
3. Instruct the user to check the screen mesh in the tubing coming from the storage tank, 
to ensure it is not blocked.
4. Instruct the user on turning off/on the ball valve on the clean water storage tank. Make 
sure that the outlet hose from the clean water tank is stored so that it does not get dirty.
5. Instruct the user on regularly checking for flow. If flow is low, and none of the pipes or 
valves or clogged, it is time to clean the biolayer.
6. Instruct the user to make sure the lids on all the tanks stay securely shut. The lid of the 
storage tank should only be removed to add water. 




11. Cleaning the biolayer
The biolayer needs to be cleaned regularly as it becomes 
clogged. A similar method is used as when cleaning a house-
hold BSF.
1. Let the water level go down to the standing water level. 
2. Use a ladder or stool to access the top of the BSF. Remove 
the lid of the BSF during cleaning. Use a hand, or a small hand 
tool (like a spade) and perform the wet harrowing technique, 
while disturbing the biolayer as minimal as possible. During 
installation, instruct the user on how to perform the wet 
harrowing technique.
3. Once the water is very cloudy, open the drainage valve and 
let the dirty water flow into a bucket.
4. Open the storage tank valve, close the drainage valve and let more water flow into the BSF. It is 
okay for it to go higher than the standing water level. Repeat steps 2 and 3. 
5. Once finished, close the drainage valve. Important: Discard the dirty water into a place away from 
people. This is very dirty water full of pathogens. The user should wash their hands immediately after 
performing wet harrowing.
6. Resume water flow through the tank.
IMPORTANT: It will take the biolayer at least 2 weeks to regain function. The user should not drink 
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station Faucets: 5 on 
each side

























15 cm small gravel
Cleaning drainage pipe 
95 cm ht; 2-3 cm above 
sand
Outlet   pipe 
101 cm ht
Temp outflow; will flow 






-0.6 mm crushed rock from 
Clear Cambodia
-20-25 kg bags
-Filled with 20 bags
water level 28 cm 
above sand;  ball 
float level
PVC drainage tubes
-20 mm PVC pipe sections
-8 sections connected into octagan
-layed on bottom
-T-connection to outlet pipe
PVC tube cross section:
Twelve 3.5mm holes in each 
section at 5 and 7 o’ clock
Field Observation notes
October 26, 2015
Community Biosand Filter Installation; Samaritan’s Purse
Elementary School 















5 cm above 
platform
 Filter tank configuration
Tank inlet at 
105 cmFloat valve 
placement 
(pre-addition 




Field Observation notes 
October 26, 2015 
 
Staff present 
1. Samaritan’s Purse: Vichet (lead), local BSF staff, several international volunteers 
2. Trailblazer Foundation: Jason Hahn (volunteer), Rith Bony, Keo Vichet  
 
Installation notes 
1. Drainage octagon was placed into tank (See Figure 4) 
2. Small gravel (0.7- 12 mm) was poured in up to 10 cm mark of tank 
3. Tank was filled with water approx. half way 
4. 25 kg bags of 0.6 mm crushed sand were poured into tank 
5. Sand was poured up to a few cm below cleaning drainage tube (approx. 95 cm 
level); sand is overfilled slightly to compensate for compaction during settling 
6. Water was added to fill tank 
7. A hollow steel pole (approx. 5 cm diameter) was plunged into the sand to free 
trapped air bubbles and ensure full saturation of the sand 
8. Water was topped up to 28 cm head above sand (23 cm below opening); total 
sand + water level = 123 cm 
9. Float valve was installed at 105 cm, making it fully submerged 
10. A string was connected from the float valve arm to the ball. The 28 cm head 
was now the shut-off point. 
11. The filter tank outlet was NOT connected to clean water tank, it was allowed to 
drain off to the side 
12. Flow was tested with the 28 cm head; found to be 3 L/ min at that point. 
13. Continuous flow will be done for three full source water tank loads (1500L 
each) while letting water drain to side. 
14. At that point, filter tank will be connected to clean water tank for operation. 
 
Estimated cost 
1. Approx $2000 dollars 
2. Normally $100 donation 
to Samaritan’s purse 
from school is required; 
for 3+ filter systems, a 
total $200 donation is 
required (as in this case) 
3. Students are charged 
500 riel per month 
(approx. $0.12 USD) to 
go towards maintenance 
fund of BSF system 
 		
